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SUTURE -PAS SING FORCEPS 
Background of the Invention 
The invention relates generally to suturing 
instruments for passing needled sutures through body tissue. 

An increasing number of surgical techniques are now 
performed endoscopically to reduce trauma associated with 
5 large incisions generally required in open surgery. These 
techniques involve extracorporeal manipulation of a surgical 
instrument, while viewing the surgical site with an 
endoscope, with both the instrument and endoscope passed 
through small incisions or portals of the body. The 
!*! 10 surgical instrument is often placed through an appropriately 

\U sized cannula which extends from the portal to the surgical 

ft l 

site to facilitate maneuvering of the surgical instrument. 
C3 Arthroscopic surgery is a type of endoscopic 

Jlf procedure performed at the joint of the body, for example, 

Ij 15 to repair the meniscus of the knee or the rotator cuff and 



One approach for arthroscopically stitching a 

2 0 needled suture uses a suturing forceps of the type described 

in U.S. Pat. No. 5,730,747 entitled "Suture Passing 
Forceps," which is incorporated herein by reference. The 
suture-passing forceps includes upper and lower jaws with a 
needled suture positioned within the lower jaw during 
25 delivery to a surgical site. In its open suturing position, 
the damaged tissue to be stitched is placed between the 
upper and lower jaws and hooked on a pointed tip of a 
needle. The jaws are then closed by pivotal actuation to 
pass the needled suture from the lower jaw to the upper jaw, 

3 0 thereby punching the needle through the damaged tissue being 

sutured. The suturing process can be repeated by 



Bankart tendon in the shoulder. In such surgeries, suture 
is used to stitch and reattach torn cartilage, tendons or 
ligaments to tissue or bone. 
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reinserting the needled suture into the lower jaw, where it 
is ready to be passed again through the tissue. A suture- 
passing forceps of this type offers one-step suture passing, 
one-handed suturing action, passive capturing of the needle 
5 within the jaws of the forceps, and complete removal of the 
needled suture from the suturing assembly after passing the 
needle and suture through the tissue. 

Summary of the Invention 
The invention features a surgical instrument (e.g., 

10 suture-passing forceps) having a first (e.g., lower) jaw 
with a mount which supports a needled suture and a second 
(e.g., upper) jaw having a passage, which when aligned with 
the mount, is positioned to receive the needled suture. The 
second jaw is positioned relative to the mount in a manner 

15 which allows delivery of the instrument to a surgical site 
in a low profile, delivery position (e.g., with the jaws 
spaced relatively closely) in which the passage of the 
second jaw is misaligned with the mount. 

In a general aspect of the invention, the surgical 

2 0 instrument includes an elongated shaft having the first and 
second jaws mounted at a distal region of the shaft, the 
second jaw is pivotable, with respect to the first jaw, 



Sy between the delivery position in which the second jaw is 

spaced relatively closely to the mount with the passage 
25 misaligned with the mount and an open, misaligned position, 
the second jaw being axially translatable relative to the 
mount to an open, aligned position in which the passage is 
aligned with the mount. 

Thus, the jaw is both pivotable and translatable 
3 0 with respect to the mount, so that the passage of the second 
jaw has a "misaligned" (i.e., the passage is not in position 
to receive the needle when the jaw is pivoted) low profile 
position during delivery, for example, through a narrow 
cannula extending to a surgical site. This low profile 
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arrangement is achieved without manipulating the needle 
within its mount, an approach used in other conventional 
suturing assemblies. Once at the surgical site, the second 
jaw can be actuated to pivot away from the mount into the 

5 open, misaligned position. The second jaw can be further 
actuated to axially translate the jaw to an open, aligned 
position in which the passage is aligned with the mount. 

A further advantage of misaligning the second jaw 
with respect to the mount is that the needle supported 

0 within the mount cannot be prematurely captured by the 
second jaw during delivery and manipulation of the 
instrument when the jaw can collide with anatomical objects 
(e.g., bones, vessels, muscles or tendons). Thus, the 
surgical instrument eliminates the need for a handle locking 

5 mechanism typically required with conventional instruments 
for preventing premature capturing of the needle by the 
second jaw during delivery. 

Embodiments of this aspect of the invention may 
include one or more of the following features. 

0 The second jaw is pivotable with respect to the 

mount between the delivery position and the open, misaligned 
position along a first arcuate path. The second jaw is 
translatable with respect to the mount along a linear path 
to align the passage with the mount. The second jaw is also 

5 pivotable from the open, aligned position to a closed 

position along a second arcuate path to receive the needle 
from the mount . 

The second jaw includes a first pivot slot and the 
first jaw includes a first pivot pin movably retained within 

0 the first pivot slot. The first pivot pin defines a center 
of rotation for the first arcuate path. The second jaw also 
includes a second pivot slot and the first jaw also includes 
a second pivot pin movably retained within the second pivot 





slot. The second pivot pin defines a center of rotation for 
the second arcuate path. Thus, the pin and slot 
configuration define the first and second arcuate paths 
along which the second jaw pivots relative to the mount of 
5 the first jaw. For example, the first and second pivot 
slots each include arcuately- shaped sections extending to 
linear sections. As the second jaw pivots along the first 
arcuate path, the first pivot pin is positioned within the 
linear section of the first pivot slot and the second pivot 
10 pin is positioned within the arcuately- shaped section of the 
second pivot slot. Similarly, as the second jaw pivots 
along the second arcuate path, the second pivot pin is 
positioned within the linear section of the second pivot 
% f? slot and the first pivot pin is positioned within the 

jfy 15 arcuately- shaped section of the first pivot slot. 
J; As the second jaw translates along the linear path, 

fjj the first and second pivot pins are positioned within the 

H linear sections of the first and second pivot slots, 

" respectively. The linear section of the first pivot slot is 

O 20 substantially parallel to the linear section of the second 
J pivot slot and, when the second jaw translates along the 

f(J linear path, the linear sections of the first and second 

pivot slots are substantially parallel to a longitudinal 
axis of the elongated shaft. 
25 The passage of the second jaw is positioned 

proximally of the mount in the delivery position. The 
surgical instrument further includes an actuator having a 
distal end coupled to the second jaw and a handle, disposed 
at a proximal end of the shaft, and coupled to a proximal 
30 end of the actuator. The handle is actuatable from a fully 
open position to a fully closed position to apply an axial 
force to the actuator, thereby moving the second jaw from 
the delivery position; to the open, misaligned position; 
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through the open, aligned position; and to the closed 
position. The surgical instrument includes a needle tip 
protector axially offset (e.g., proximally or distally) from 
the passage of the second jaw. The first jaw is stationary 

5 relative to the elongated shaft. 

In another aspect of the invention, a method of 
delivering a suture needle to a surgical site using a 
surgical instrument of the type described above is provided. 
The method includes positioning the needle in the mount and 

0 moving the second jaw relative to the mount to position the 
surgical instrument in a delivery position in which the 
second jaw is spaced relatively close to the mount and the 
passage of the second jaw is misaligned with the mount. The 
surgical instrument is then delivered to the surgical site 

5 (e.g., through a cannula which extends from a portal to the 
surgical site) . The second jaw is actuated relative to the 
mount to pivot the second jaw from the delivery position 
into an open, misaligned position in which the second jaw is 
spaced further from the mount and then further actuated to 

0 translate the second jaw relative to the mount into an open, 
aligned position, thereby aligning the passage with the 
mount . 

Embodiments of this aspect of the invention may 
include one or more of the following steps. 

5 The second jaw is pivoted along a first arcuate path 

and translated along a linear path. Once in the open, 
aligned position, the second jaw is actuated to pivot the 
surgical instrument to a closed position by punching the 
needle through tissue to be sutured and capturing the needle 

0 by the passage of the second jaw. After actuating the 

surgical instrument from the open suturing position to the 
closed position, the surgical instrument is withdrawn from 
the surgical site. The needle is then removed from the 



passage of the second jaw, and the needle may be 
repositioned in the mount of the first jaw for further 
suturing. The method further includes passing the surgical 
instrument in the delivery position through a cannula which 
5 extends from a portal to the surgical site. 

The method further includes protecting a pointed tip 
of the needle by positioning a pointed tip of the needle 
within a needle tip protector formed at a distal end of the 
second jaw in the delivery position. 
0 Other features and advantages will become apparent 

from the following description, and from the claims. 

Brief Description of the Drawings 
Fig. 1 shows a surgical forceps with a needled 
suture positioned within a mount such as a lower jaw of the 
5 forceps and an upper jaw in a delivery position. 

Fig. 2 is an enlarged, partially cut-away view of 
the distal end of the surgical instrument of Fig. 1 with the 
upper jaw in the delivery position. 

Fig. 3 is a diagrammatic side view of the upper jaw. 
0 Fig. 4 is an enlarged, partially cut-away view of 

the suturing assembly of Fig. 2 in transition from the 
delivery position to an open, misaligned position. 

Fig. 5 is a partially cut-away perspective view of 
the suturing assembly of Fig. 2 in transition from an open, 
5 aligned position to a closed position. 

Fig. 6 is a partially cut-away perspective view of 
the suturing assembly of Fig. 2 with the needled suture 
engaged in the upper jaw of the assembly in the closed 
position. 

0 Fig. 7 is a partially cut-away perspective view of 

an alternative embodiment of the suturing assembly of Fig. 2 
having a needle tip protector. 

Detailed Description 
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Referring to Fig. 1, a suture-passing forceps 10 
includes a suturing assembly 3 0 for passing a needled suture 
20 through tissue requiring repair. Suturing assembly 30 
has an upper jaw 50 which is movable relative to a 
stationary lower jaw 19 having a mount 40, between a low- 
profile, misaligned delivery position; an open, misaligned 
position; an open aligned position; and a closed position. 
Suturing assembly 3 0 is advantageously configured to have a 
lower profile in the delivery position than in the open 
suturing position, allowing the suturing assembly to be 
delivered through a relatively small diameter insertion 
devices (e.g., catheters). 

In particular, in the delivery position, upper jaw 
50 is spaced relatively close to, but axially misaligned 
with mount 40. In the axially misaligned position, pivoting 
upper jaw 50 relative to mount 4 0 by itself does not 
position the upper jaw so as to be able to capture needle 
suture 2 0 were the upper jaw to be pivoted closed. Instead, 
further movement of the upper jaw 50 is required to position 
the upper jaw in the aligned position. Specifically, upper 
jaw 50 must be axially translated into an aligned position 
so that the upper jaw captures needled suture 2 0 when the 
upper jaw is pivoted closed. Accordingly, and as will be 
described in greater detail below, upper jaw 50 is coupled 
to lower jaw 19 by a pivot mechanism 60 which allows the 
upper jaw to first pivot from the delivery position to a 
misaligned open position and then translate axially to an 
open, aligned position in which the upper jaw is aligned 
with the mount. In this open, aligned position, upper jaw 
50 can then pivot toward mount 40 so that needled suture 2 0 
is passed from the lower jaw to the upper jaw. Reversing 
this sequence causes upper jaw 50 to pivot away from mount 




40, translate proximally, and pivot toward mount 40 to its 
original, misaligned, and lower profile delivery position. 

Pivot mechanism 60, for coupling upper jaw 50 to 
mount 40, is connected to an actuator 17 (Fig. 2), which 
5 extends through a support shaft 12 and, in turn, is 

connected to an actuating handle 14. Handle 14 includes a 
stationary thumb section 15 and a movable finger section 16 
which, upon actuation by the user, pushes actuator 17 
distally along a longitudinal axis 11 of support shaft 12 to 
10 cause upper jaw 50 to both pivot and translate relative to 
lower jaw 4 0 in the manner described above. 

Referring to Fig. 2, mount 40 includes a channel 47 
at its proximal end which is sized to receive and movably 
U retain a proximal end of upper jaw 50. Mount 40 serves as a 

jfjj 15 needle holding region for removably holding a needle 21 of 
\D needled suture 2 0 attached to a suture thread 26 by, for 

Sjt example, crimping or clamping. The length of needle 21 is 

Q typically less than about 0.5 inches and preferably about 

s _ a 

%y 0.3 inches. Suture thread 26 may be, for example, #1 or #2 

p 20 size sutures, monofilament or braided. Needle 21 includes a 

*F substantially straight, tubular shaped body 22 and a pointed 

Ik 

i u tip 23 to facilitate passage through tissue. Needle 21 also 

v3 includes flats 24 formed around the periphery of needle 21 

- y and between pointed tip 23 and a base portion 2 5 of the 

25 needle. 

The needle holding region of mount 4 0 is defined by 
a passage 4 2 which extends through the mount from a lower 
opening 43 to an upper opening 44 of the mount. Lower 
opening 43 has a diameter only slightly larger than the 
3 0 diameter of body 22 of needle 21. Thus, in the delivery and 
open positions, body 22 of needle 21 is held in place by a 
friction fit within lower opening 43. The needle holding 
region of mount 4 0 holds needle 21 in a slanted position 
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relative to axis 11. That is, pointed tip 23 may be slanted 
proximally or distally, for example, at an angle between 60° 
and 120° relative to the axis of support shaft 12. Because 
pointed tip 23 is slanted, the possibility of needle 21 
5 snagging tissue during delivery and prior to suturing is 
minimized. The needle holding region disperses mechanical 
stresses imparted to needle 21 to other parts of mount 40, 
thereby minimizing the possibility of needle 21 breaking 
during puncturing operations. Outer surface 46 of mount 40 

10 is also formed without sharp corners which might cut or fray 
suture thread 26. In other embodiments, needle holding 
region 41 may also be arranged to hold needle 21 at an angle 
substantially perpendicular to axis 11 of support shaft 12. 
Upper jaw 50 also includes, at its distal end, a 

15 needle receiving passage 51 sized to receive and capture 
needle 21 when jaws 19, 50 are closed after the needle 
passes through the tissue. Needle receiving passage 51 is 
defined by a slotted opening extending through upper jaw 50. 
A middle portion of needle receiving passage 51 is shaped 

20 and sized in a detent-like arrangement to engage flats 24 of 
needle 21. This detent-like arrangement in combination with 
the spring constant associated with the material and 
structure of upper jaw 50 define the spring force with which 
needle 21 is held within needle receiving passage 51 when, 

25 in the closing operation, upper jaw 50 receives needled 
suture 20. Specifically, the detent in upper jaw 50 and 
flats 24 provide a holding force greater than the frictional 
holding force of lower jaw 4 0 on needle 21 in lower opening 
43. This difference in holding force enables needle 21 to 

3 0 be passed from lower jaw 40 to upper jaw 50. Upper jaw 50 
also includes an opening 53 through which needle 21 can be 
seen, enabling the user to confirm that the needle has been 
properly captured by upper jaw 50. Further details relating 
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to needle holding regions 41 and needle receiving passage 51 
are described in U.S. Pat. No. 5,730,747. 

Pivot mechanism 60 includes a slot and pin 
arrangement for allowing upper jaw 50 to pivot to the open, 
5 misaligned position and then translate axially to the open, 
aligned position, thereby aligning the upper jaw with mount 
40. Specifically, mount 40 includes an upper pivot pin 31 
and a lower pivot pin 33, each of which is press-fit into 
the mount and extends across channel 47 of the mount. Upper 

10 jaw 50 includes an upper pivot slot 32 and a lower pivot 
slot 34, each of which receives a respective one of upper 
and lower pivot pins 31, 33. Actuator 17 is coupled to 
pivot mechanism 60 by inserting a distal end of the actuator 
into a slot 48 formed within upper jaw 50. Actuator 17 is 

15 then secured to upper jaw 50 with an actuator pin 4 9 which 
extends through a hole 4 5 of the upper jaw located between 
upper and lower pivot slots 32, 34. 

Referring to Fig. 3, upper pivot slot 32 has an 
arcuately- shaped section 35 extending distally from a 

20 proximal end 55 of the slot to a linear distal section 37. 
Linear section 37 in turn, extends to a distal end 56 of 
slot 32. Similarly, lower pivot slot 34 has an arcuately- 
shaped section 36 extending proximally from a proximal end 
57 of the slot to a linear proximal section 38 which extends 

25 to a proximal end 58 of the slot. Linear sections 37, 38 
are parallel to each other and, as shown in Fig. 3, when 
upper jaw 50 is in open, aligned position, the linear 
sections are parallel to axis 11 of support shaft 12 . 

In general, pivot pins 31, 33 and slots 32, 34 

3 0 define two different centers of rotation and two different 
arcuate paths 59, 65 about which each of the pins rotate 
within respective ones of the slots. Arcuate path 59 is 
defined by arcuate section 36 of lower pivot slot 34 and has 
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a radius (rj centered about a center of rotation defined by 
pivot pin 31 when pivot pin 31 is positioned within distal 
end 56 of upper slot 32. Arcuate path 59 corresponds to the 
pivoting of upper jaw 50 from the low profile, delivery 
5 position to the open, misaligned suturing position. 

Arcuate path 65 is defined by arcuate section 3 5 of 
upper pivot slot 32 and has a radius (r 2 ) , equal to r 1# 
centered about a center of rotation defined by pivot pin 33 
positioned at proximal end 57 within linear section 38 of 

10 lower slot 34. Arcuate path 65 corresponds to the pivoting 
of upper jaw 50 from the open, aligned position to the 
closed position. 

Linear translation of upper jaw 50 for aligning 
needle receiving passage 51 with needle 21 occurs along 

15 linear sections 37, 38 of upper and lower slots 32, 34, 

respectively. As shown in Fig. 3, linear translation occurs 
when both pivot pins 31, 33 are positioned within the linear 
sections, each of which is substantially parallel with axis 
11 of support 12. Upper jaw 50 translates with respect to 

20 mount 40 a distance equal to the length of linear sections 
37, 38. 

Operation of pivot mechanism 60 will now be 
described in conjunction with Figs. 2 and 4-6. 

Referring again to Fig. 2, suturing assembly 3 0 is 

25 shown in the low profile delivery position with upper jaw 50 
spaced relatively close to, but misaligned with mount 40. 
In particular, upper jaw 50 is axially offset proximally 
relative to mount 40 with needle receiving passage 51 in a 
position where it can not capture needle 21. In this low 

30 profile delivery position, pivot pin 31 is located at within 
distal end 56 of upper slot 32 and serves as the center of 
rotation for movement of pivot pin 33 along arcuate section 
36 of lower slot 34. 
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In response to the user squeezing finger section 16 
of handle 14, an axially (distally) directed force applied 
by actuator 17 causes upper jaw 50 to pivot about pivot pin 
31 along arcuate path 59 of lower slot 34. Upper jaw 50, in 
5 turn, pivots away from mount 4 0 in the direction of arrow 3 9 
until pivot pin 33 reaches linear section 38 of lower slot 
34. Throughout this rotation, upper pivot pin 31 remains 
engaged with distal end 56 of upper slot 32. 

Referring to Fig. 4, upper jaw 50 is now fully open, 

10 but is still misaligned relative to mount 40. Continued 

squeezing of finger section 16 causes pivot pin 33 to slide 
proximally along linear section 38 so that upper jaw 50 
linearly shifts or translates axially until the upper jaw is 
in the open, aligned position with needle receiving passage 

15 51. Needle receiving passage 51 is now in position to 

capture needle 21 were the upper jaw to be closed. In this 
open, aligned position, pivot pins 31, 33 are in contact 
with ends 56, 57 of slots 32, 34, respectively, (see Fig. 
3.) 

20 Referring to Fig. 5, with pivot pin 33 engaged with 

proximal end 57 of lower slot 34, further squeezing of 
finger section 16 causes upper jaw 50 to pivot about pivot 
pin 33 along arcuate path 65 of upper slot 32. Upper jaw 
50, in turn, pivots toward mount 40 in the direction of 

25 arrow 54. Throughout this rotation, lower pivot pin 33 
remains engaged with proximal end 57 of lower slot 34. 

Referring to Fig. 6, when pivot pin 31 contacts 
proximal end 55 of upper slot 32, upper jaw 50 is in its 
closed position and needle 21 is captured within needle 

3 0 receiving passage 51 of the upper jaw. 

To reverse the process, finger section 16 is pushed 
away from thumb section 15 so that actuator 17 moves 
proximally, causing upper jaw 50 with captured needle 21 to 
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pivot away from mount 40 to the open, aligned position. 
Continued spreading of finger section 16 from thumb section 
15 causes upper jaw to linearly retract into the open, 
misaligned positioned and then to pivot back toward mount 40 
to the low profile delivery position. Needled suture 2 0 is 
then removed from upper jaw 50, placed again into lower jaw 
40, and, if necessary, the procedure is repeated. 

Because suturing assembly 3 0 has a low profile in 
the delivery position, it can be delivered to the surgical 
site through a relatively small cannula (e.g., 8 mm inner 
diameter) extending to a surgical site. Using a smaller 
cannula allows smaller incisions or portals to be made in 
the body. Suturing assembly 3 0 would not be able to fit 
through the smaller cannula with upper jaw 50 in its open 
suturing position. Specific details of using a forceps with 
a cannula and arthroscope are described in co-pending 
application U.S. S.N. 08/603,859 entitled "Suture Passing 
Forceps" assigned to the assignee of the present invention 
and incorporated herein by reference. 

Other embodiments are within the scope of the 

claims . 

For example, the slot and pin arrangement of pivot 
mechanism 60 shown in Figs. 1 through 6 may be configured 
differently without compromising the performance of suture - 
passing forceps 10. For example, in the embodiment 
described above the pivot slots were formed within the upper 
jaw and the pivot pins were provided as part of the mount. 
In other embodiments, the position of the pivot pins and 
slots relative to the upper jaw and mount can be reversed. 
Alternatively, the upper jaw and mount can each include one 
pivot slot and one pivot pin. 

The slot and pin arrangement of pivot mechanism 60 
may be further adjusted to change the degree to which the 
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upper jaw opens relative to the mount, as well as to change 
the amount of linear translation. For example, by changing 
the length of the linear sections of the slots, the axial 
spacing of the upper jaw relative to the mount can be 
5 changed . 

Referring to Fig. 7, in another embodiment, upper 
jaw 50 may be arranged to include a needle tip protector 61 
to protect needle tip 23 when needle 21 is in its delivery 
position. Needle tip protector 61 includes sidewalls 62, 63 

10 which define needle receiving passage 51 of upper jaw 50 and 
extend distally to form a slightly-open slot 64 in upper jaw 
50. Slot 64 retains pointed tip 23 of needle 21 in the 
delivery position. This arrangement minimizes tissue 
snagging by needle 21 during delivery and prior to suturing. 

15 Alternatively, needle receiving passage 51 of upper 

jaw 50 can be axially misaligned distally relative to mount 
40 when in the delivery position. In this embodiment, a 
region of upper jaw 50 proximal to needle receiving passage 
51 can serve as a needle tip protector. In this embodiment, 

2 0 upper and lower pivot pins 31, 33 would be arranged to 

contact distal ends 55, 57 of upper and lower pivot slots 
32, 34 with mount 40 and jaw 50 in the delivery position. 
In transition from the delivery position to the open, 
misaligned position, upper jaw 50 pivots in a counter- 
25 clockwise direction about lower pivot pin 33. In transition 
from the open, aligned position to the closed position, 
upper jaw 50 pivots about upper pivot pin 31 in a clockwise 
direction. As discussed above, the slot and pin arrangement 
of pivot mechanism 60 may further be adjusted according to 

3 0 the size of cannula used in delivering suture-passing 

forceps 10. 
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In other embodiments, needle 21 can have a curved 
shape. In this case, passage 42 of mount 4 0 has a shape 
formed to accommodate the curved shape of the needle. 

Other features and advantages will become apparent 
from the following description, and from the claims. 

What is claimed is: 
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